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Hickman: Purposive Teaching of High School Physics

PURPOSIVE TEACHING OF HIGH SCHOOL PHYSICS
SIMr'.ON

M.

HICKMAN

The science of teaching High School Physics is primarily a consideration of the physical world in its relationship to life.
It is generally accepted that the fundamental objectives of the
Physics course are twofold. First: to give the student a clear understanding of the theories, laws, and principles of Physics as set
forth in the high school course of study. Second: to develop certain mental habits fundamental to scientific thinking. However,
these two objectives are not sufficient if the subject is to be taught
in its broader sense. It is equally important that the student shall
come in contact with the subject matter and methods of study in
such a natural manner as to insure that the information gathered
will be adaptable to actual life situations. It is essential that the
subject be so presented as to contribute to such modifications of
the students personality as will help him make satisfactory adjustments to the world in which he lives.
The content of the illustrative material of high school Physics
is constantly increasing. The Physics teacher, as no other, has the
ever present task of keeping abreast of the times. He must be
conscious of new physical developments and be familiar with the
practical applications of such as they were related to, and become
a part of, the students experience. It is then the task of the high
school Physics teacher to search out the type of illustrative material
that will be nearest the life of the students. Illustrative material
which is concrete, can be readily visualized and brought within
the reach and experience of the individual.
This. for the teacher, is no small task. In many of our smaller
schools which burden the teacher with several different subjects,
or in many cases assign the science course to the coach whose sole
success rests on the success of his athletic program, very little can
be done in the way of organizing a Physics course to best fit the
needs of the pupil. However, to the less burdened teacher or the
teacher in the larger system \Vho has the opportunity to specialize
in his subject, the field is open for an extensive development of
factual and informative material well within the reach and experience of the pupil and ideal for illustrative purposes and study.
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The writer realizes full well that much illustrative material, as
given in text books is to a great extent foreign to the student's
thinking. Consequently students are not able to make a transfer
of the principles involved over to where they will enter into their
field of natural interests or life's work.
The experience of the writer is that many laboratory exercises
are of no particular lasting value to the students because they do
not interpret the experiment in the terms of life situations or as a
solution to actual problems which they may experience in Ii fe.
l\1uch of our instructionnl work in high school Physics has a
tendency to center in mathematical consideration. The art of solving difficult and complicated physical problems was, and is often
yet, the measuring stick used predominately by teachers in rating
learning successes. If all the high school Physics students were
destined to become engineers or technicians, such a course might
be justified; but a large percentage of our students of Physics are
interested in the subject simply because of their natural desire to
see and learn how and why things happen. When the course is
burdened with mathematics, this natural interest is dampened, and
instruction becomes mechanical and uninspiring.
The writer has observed that to permanently establish in the
minds of the students the fundamental principles of Physics and
their applications it is necessary to create and develop a high
level of class interest. This level of class interest can be most satisfactorily obtained by explaining and illustrating the physical principles in mediums in which the students are a part, or to which
they are closely related. The slavish use of the text book is often
the contributing factor in dampening interest and blighting the
pupils initiative in interpreting physical truths in terms of life
situations.
Modern trends in the teaching of science have been toward the
combining of theoretical knowledge with actual personal contact
with practically applied principles. The project method, field trips,
and the like, have all been attempts to approach this goal. Because of large classes and rather inflexible schedules, it has been
rather difficult to do such work with large groups.
The writer has found that the industrial plants of Sioux City
offer a rich fund of practical applications of Physics, which not
only give good illustrative material but at the same time relate it
definitely to the humanities. Observation of an operating machine
under the control of a workman fixes in the mind of the student
not only the actual and physical principle involved, but the rela-
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tionship to, and the reaction of, thP. individual to that principle in
operation.
Charles E. Dull in his book Modern Physics, page VI, states:
Naturally the most up-to-date information and the best illustrative material pertaining to many topics in Physics are in the hands of the manufacturing concerns.

Oscar M. Stewart in the preface of his book, Physics for Secondar3• Schools, page III, states:
One of the greatest difficulties of teaching Physics is the common inability
of the student to apply general principles to the things he sees around him.

A survey has been made of 23 industrial concerns in Sioux City
in the selection and listing of illustrative material which is available for study by High School Students.
STUDENTS STUDY SHEET

1.
2.
3.
4.
5.
6.

7.
8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Date
Name of the machine studied ... ---·
-------------------·--····-··········
Company ---···-------··-····-·---·----·---·-·---·--·----------···-·····--···--·····--·-··------·---··----------------Address ·---------····-··--····------··--------·······----···---------·-Manufacturer of machine .................... ------------------------------··-···---······-···-·····---····-·
Address -····---············--···············-········--·· -··-·-·--·---·-----·-··········--········--------····---Purpose or work of machine............. ··········------------··············-··----·--·
Prime mover (1) Hand power.. .. ____ ---·-----··------ (2) Steam ... .
( 3) Electricity............................ ( 4) Compressed air ... .
( 5) Hydraulic ........................... .
H. P. of Prime mover.. .. -------------------- -····--····-------··-·····-----------Capacity of machine as to output.. ............... _____________________________ _
Speed of operation ...................................................................... .
Automatic -------·-··--·----------····---------------------------------------------------···-·---------·······-··--Man operated.-----··--···-----····---·--·-------------···············---···-········
................. .
Type of material worked upon...........................................
-------·-·-·········---Capacity as to size of materials worked upon............
__ ----·-·-··-·--···
Precision of operation .................. ····-···-··-······-··········-····-·-··-· --------------------·············
Type of lubrication employed ................................................................... ..
Machine Principle employed in Major Operation .............................. .
a. Inclined plane ................................................................................... .
b. Screw ···-·-····----·--····-······-····----··· ...................................................... .
c. \Vheel and Axle................
-··········---··-····················-·····---··-----d. Cam or eccentric ................. ---···-····--·------------···········-········------e. Pulleys ( 1) Common .... .
------······ (2) Differential. ......... .
f. Wedge ---·-·--------------------··-------g. Lever
-- ........ (3) .... .
(Simple) Type (1) ··----··-··-·---·· (2)
(Compound) Type (1) ................. (2) _
(3) .... .
h. (1) Bevel .....
(2) Straight
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(3) Worm ···---------.. ----.. ·----·-··-····- ...............................................................
(4) Walking gear .................... ·-·-····-···············-···················-···················
19. Degree of skill necessary to operate the machine ................... ---·--·-··-·-···--·-·--··
20. Brief sketch of machine and notes on operation ........................................... .
a. Mathematical formulas which apply to this machine ........................

Due to safety devices employed for the benefit of the workman,
the important working parts of many machines are enclosed and
not readily visible, some of the machines were so intricate and
complicated that aside from major principles easily observed it
would take many hours of intensive study to analyze the whole
machine.
In each case the writer observed the mechanical operation of the
machine if possible and studied the major mechanical principles
involved in its operation. A form sheet as illustrated when properly filled out gave the essential data on the machines selected for
study. This data was tabulated in two forms: 1st, under the title
of the company, and 2nd, under the principle illustrated. The important data on about 275 different machines and processes have
been tabulated. These tabulations are made available to pupils who
can then select such machines as they may desire to investigate;
find out all the informaton they can about them before he goes to
visit the plant ; make arrangements with the proper persons to
permit observations and report his findings back to the class.
To facilitate the gathering and recording of the essential information relative to the machine selected for study a data sheet
is used by the student which definitely points out the necessary information sought and offers a quick and reliable method of recording it as well as all other information he can gather concerning the machine from its. name plate or from its operator.
Considerable effort has been directed toward incorporating in
the Physics course at Central High School of Sioux City an opportunity for development of physical principles in the light of
local illustrative material, students have been encouraged to visit
the selected industrial plants, select certain machines, procedures
and processes of operation, study them, search out their physical
relationships and report their findings to the class. These reports
show a newly aroused interest in local industries on the part of the
students as well as more interest in the subject of Physics.
The major part of the student class reports have heen worked
out by the better student who has ample time to do extra work;
however, some of the best reports have been developed by weaker
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students. The student investigating and reporting plan has become
a definite part of the Physics comse throughout the full year'~,
work.
From the actual results obtained by using the projective method
as an important part of the general instruction program it seems
evident that the following conclusion can be drawn as to its value:
Ample evidence of the practicability of using local illustrative
material in the Physics course is definitely reflected in increased
class interest. The use of such methods of instruction tend to
bring the superior student and the poor student up to a common
interest level. By this type of illustrative material the principles
of Physics are more easily understood and retained by the student.
Many Physical problems requiring a mathematical solution are
one of the natural consequences of such a procedure. The contacts students made by the projective method of instruction often
lead to the discovery of special interest which are a determining
factor in their vocational choice. It s apparent that the success of
this type of instruction rests upon the initiative and broad practical
knowledge of the teacher.
PHYSICS DEPARTMENT,
CENTRAL HIGH SCHOOL,

Sroux

CITY,

low A.
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